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Abstract (Basic) : JP 9293600 A 

-The apparatus Includes a high frequency electric power generator 
which .generates quarter wavelength high frequency electric power. A 
coi! through which a high frequency current conducts based on the high 
frequency power supplied by the generator, generates a corresponding 
magnetic field. An impedance matching device performs impedance 
matching of the high frequency electric power generator and the coil. 

ADVANTAGE - Performs plasma treatment with less damage and high 
precision. Provides homogeneity. 
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ABSTRACT 

PROBLEM TO BE SOLVED: To generate plasma under the pressure of high-vacuum 
degree in a plasma treating device, regardless of applied high-frequency 
electric power, having a high frequency, thereby to accurately perform 
plasma treating having high uniformity and low damage. 

SOLUTION: A lower electrode 12. for retaining an object 13 to be treated, 
is provided via an insulator 11 on the bottom part in a chamber 10a. In a 
first high-frequency power source 14, high-frequency electric power is 
applied to a multi-spiral-coil 15A, consisting of four parallely connected 
spiral coil parts 15a. via an impedance matching apparatus 16A. The length 
of respective coil portions 15a to one coil is 1/4 of the wavelength of the 
high-frequency electric power supplied from the first high frequency power 
source 14. The second high frequency power source 17 applies high-frequency 
bias voltage to the lower electrode 12. 
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p p (Peak-to-Peak«E) Ik-SK d c ' (TSP^S 1 2 

'A%M^\z\z^Mx^^<j^x. S:;^ttc7) K7<x-y^ 

[0 0 7 2] S^JE!ig4^1 Z\ZVi^^^m7)^'^l\.tz'^P.. 

^(DmmiBLMficomit^^^jLrzm. ^-v^n-i o a 

P^>\<Dm.i$^'^X^^J-r^t^\Z^^>/'\-'l OAl^<D 
[0 0 7 3] U,T. '^Jlv^T./t^ )V 1 oA<D^' 

^^:^ri^Mmi^'^ti(7)i&§.(D I X 4\zt^^Ltzmmiz^ 

i^xmL<m.mr^. 

[0 0 7 4] -mz. i^m}&n.ii<Dmi]^^7im<fz^\z 
f^^xi^^nm<r^n. ^rz^miSimtii)^B!^r^^i$^ 

ly^2i^3:X'ftii$.§,m(DJ:orZiy4i^&(Dm^ 

n^mmmiz^mLrzh(D^<7>'ri"^^mwix^^. 

mm(D^nt^^LXT y^i-cDmmzP^mr^mmi^ 
0^7)^. T >v'-T'j)^mT)^^m2i<DmniztSLmtnrzD 

[0 0 7 5] 7>x-r>tiS/1C0. 3 < ;u{cii5J^zSm#S 

mmi^mnmts.$:im(Dm^mm^nx'^^^^i3^^z^ 
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^tr^->Turzrimm^\Z'mmf)^]gfrL, -s^ss^'s 
[0 0 7 6] };i±m.mLrzJ:o\z. n-c M^^^r^r^o) 

-i )l\Z^^E&-^^tL'^'^'t^^fz^. zi^ )li,Z^±f^^E. 
[0 0 7 7] ^fz. Zl-iJ^D^-^^i^Kfi^t. Zl^Jl 

wsTT^fc*. MimL\z<<f>^t^^i^ri^„ r 

fS,t:)%s zi-( }V<D^^ti^-mmWLM.fi(Di!^^<Di / A<J:>mi 
L-^T<. '^\zWL3i(Di/2(Dtt\z1An,t^mihL'^r 

<> ^<^'^\zm.^(D3/A<Dt^\zWLW,t^^itL'^'t^'^ 

t^^o^o\z. zi^ )i\i^mzy)(r>^^tm^^\^E. wl 

[0 0 7 8] ±mm\zt:>rz^Ti^-ts,yyX'^%m^L 
Tmm^^i^—^§,<j!im-3^rz^\z\t. 3^)i(Dm 

[0 0 7 9] ±mm\ZtDrz'oT^-rs:7'^X^^ 
[0 0 8 0] SE-:?T. .-^Jl^X/^^ ^)\,zi>f )l^mi^^^ 

±mm\zt:^fz':>Ti^-f^r^x-7^^±^ 

^m^^t. ^3:<DmM^^D^mzmmr^zti^^x 

[0 0 8 1] e^T. m 1 ommmmmji^^mmr^rz 
i6izfff3.orzmm^7. h\zz:>i^Tm,mT^. 

[0 0 8 2] ^^*:<i:LTC4 Fg >A-i 0 

Af^lC^AT^ ti^lZy"^ >/\'— 1 0 Af^e 2 0 mT o 
r r\ZiSi-^rj:7)^i^y^X^^§t±'^it. ^fz. T§1$SS 
1 2{c;gili^y\''f77;mJE^93}jDLfc>C5. TSBSS 

[0 0 8 3] :k\Z. S^^<i:LTT'bD'>;^*X^^-^>/\' 



-1 0 Art(CigAl-^<h*ic. 4;a^ 

fc* ?^i^2^*:^7:)^2 0 0 Wc7)>#{CtlE:^j;)^'2 4mTo 

\z^^tJ±:h'/3^2 OmTo r r i;x±XtAny)<mitL . ^ilS 
m:h^^4 0 0W(7)<i:t{CJlE;^77^M 8mTo r ri^±T 

[0 0 8 4] if J^i^^;f7^<2 0 OW, 3 0 0 WS: 

6^4 0 OWc7)ii^{C43i^T> 3<;H:^^x^0(7)S^^ 

;to -^(7)^:^^g|3 I'^f o ^37:;^bBJb^/lj:J;9lC, 

r^mis.}±t}ms:'^K rr^to^. z<7)m'^\zi]^mr)^mi& 

[0 0 8 5] m4\t. 3<;H2^^;-tJD(7)s$^^ biC 
4t^^j^7^^^J:0iZ. Zl^ )llti'^rzn<7)§:^^<MmiS. 

W.fi<Di^3i(^ 1 / 4 c^Dggcfgi?:) i t iz-^nr)^mt& L 

&<^iy2<Dtt^^^(D'^kizmm^^mtitL^r<. 

3 / 4(Dt^{z^<;):.!f^',z1Amy)^?M^L^r'^\ rf3it) 

fzid. i&nn^j:nmti^L'pr'^^t'.^oztr)mmx^ 
[0 0 8 6] mi<Dm^mmiz^f,7^3^ iia^-B:^ 

fgj i'/^^^^^fflc^fcz;^ i3<;i.cD:S$t5:; Silica 
:^c^iSSc;o L/4C0fS{iMg!cfgTSnii'ct<. ^i^B^\z 

'^t&^<D 1 / 4 (Dm&iiSiZM LT-7 %@S<7)^fflf^fC 

'?>4;^7:i^fe^z>^^5i;9^d?:) en-TV 

[0 0 8 7] (^2 oo^SEJ^Si) S 5 iS*%Bgc;?m 2 
^2c7)^ffij^SgJC:fel^Ti^. mi Ca) iZ^Lfz^ 

[0 0 8 8] m2<D^mmm.(D^mtL'z. si^^sg 

mm\Z^^'f^'T}i^7.n^ }i i 5 AlcftAT. 

I c /h H /-S: ® fS (?D y ^ X T ^ ff^ /^c T -5 I i ^ .-^J c I ^ T II 

wfii-c^^o m2<Dm.mmm\z^'^^-zh. \m^^zi^ 
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[0 0 8 9] (^3 (D^mmU) D 6 \t:^mM<DW, 3 CO 
-So ^3(75|l»ffitC4Bi^Tfi. Ell (a) i,Z^Lrzm 

n^^o^^ >/\'- 1 0 Ao^myjizm^s^vtiz^t^tifz i 
j^ffiici5t/>Tt). ss£t*c=!-r;n 5C(7)3L^{t. ^mi& 
[0 0 9 1] {mA<o%mwm) m7\t;^^^mmA<D 

0 / i 8 ti^ 4 c7)^3S^gffi (c^ -5 y 7 X 'TjasgS (cffi 

S4<^^5g?i^ffilc4bH^T^i. [glL (a) \Z^Lrzmi<D 

m:mmmtm^<D^wz'oi^x\tm-(Dnn^i^-rzt 

[0 0.9 2] ^4c^^S£?^^cr)#f^i:LT. ^3(^^56 
^ffi(C^3tt^ l*(^Sffi«=I<jH 5 C^C^■^A.T, 4*' 

s d<D^^^m<xt^t^^^^\j^.pm^ri^. m^nz, 

coiX4'<7)l5[Sm^«T^ntiJ:<. n.-fJI/gR^jh 1 -5 d- / 

[0 0 9 3] 5 c7)||JgJBSI) .ll9jS*^B^co.m5co 
^JgJ^ffi ^ y ^ X <^ t^B&Jg^ ^ ^ L T 

^.0 .m5<7)*5gJ^ffitCi5l.^TJi> mi .(a) {z'^Lfzm 

zt\z^DmM^'^^r^''. ■ ' - . ■• ' 

[0 0 9 4] ^5<7)^J6fgffic7)^ia'i:>.T. ^ 3 

yfiz&sr^mmo:>m^(7^F]M^<P3-()im6^t. ^* 

0 , ffiJJE«n < ;H 5 E il. iS^Sasa l 3 (Dmif(7)^fs, 
b-f, 1 3 (h^^fS]T'5®i;^)ISttbnTt.^^« 



[0 0 9 5] (m 6 (^nmmm) m i o ti:$:^0.3(7)^ 6 
<DnmMm\z^.^ryX'7i!im'&m<Dm^mfS.^7ikLx 

m6<^^»S|(c;fot^T'.S. Ell (a) \Z7skLrz 

tzfrz^nmrn^'-Mmr^. 
[0 0 9 6] m6<D'mmmm<Dm^tLx. m2<Dnm 

^ntmm<DM^^^3^ )l 1 5 B;:i?|g^tbtlT Li-Si 
X^^gl 1 6 B;o^'IJttbnTv^'5o 

[0 0 9 7] (mi (D^mmm) m 1 1 fi*:%B^om ? 

mi 2\tm7(DmmMm\zw.^r^x^mm^&m: 
^zm\^^iri^mmis.mtimu&m<Dummf^^^LX'v^ 

S7<7)*3SJl^g(C:foliT:i. Ell (a) IC.t^LAc^ 

[0 0 9 8] m7(Dmmm^m^tLx. mi<Dmm 
mmtm^<D-7)i^:^/\'i.^ji3^}[. 1 5 A.-o^'i5ttbn 

T'v^5<h^^(C, ii^c7)<>l:f-:$^>X§^f|l 6ACf^ 

t'-y>xS'&f§ 1 6 Bmr,7inx'-^^. 

[0 0 9 9] 1^. ^3-m5^^S2Ji^Jg{-e^^il^(75< 
>t'-y>XS^Sl 6 AiCRx.T. ^13^:3:^2(7311 

7i^<>t:-y>X§'&f| 1 6 B^&gttTfeci:'vn 
{oioo].-«ft{c, ^>b:-5^>xs^gg:^, /^KS: 

'ifyT.m-^^mm^tix'^^^t)^. s omhz^^;^^ 
. ^^^mi&mmx\t^ >[^-yyxm^(Dmn^\z^m 

LX]^iSM^'fi^'Stiti'^t'v^(DX\ pJ'gn >-r>it-^pT^ 
-^>XS^fich»^tC<'.^. ^^T, l OOMH 

[0 10 1] tZ^t^. mi -S5^ll3gi^ffiiCi50iT 

}\^ii^^^rz^o^^^^Mm^mi<r>}&^(Di/ 
mm.^<r>mmi!i^n,ti^^'^Lxh. y^x-r^^'^^L-^ 
[0102]^! '-ms<r)'mmm\z^^^x. mi<T)^ 

mi&MM.l 4 7!;ib 3 0 -3 0 OMH 2 v73;f jii^ii:^eEn 



[0 10 3] ms(7)mmBm) mi 3 (a) . (b) 

[0 10 4] ^8 0^JgJ^t|!cL?^S)l&3;^jmDgg 

3-r 5 F i. K-7ji/5^x/"C-f ^JUa-r ;i/ 1 5 poDtf 
'b3iZMm^^.:h^&pJt^^ 1 OSSHiS^il 1 4 t. 

[0 10 5] 013 (a) (cSTTji/^x/t-f ^jm-r 

)ll 5 FfCiJI^^Tfi. ^v^l^T^x/l-f 7;U3'r;n 5F 

<^3'r;i.g|5^i-i 5 fts, -en-etx;3<s 1 coiSijiiKiijii 1 

4;5^e^:ST5SiligEfl:^«KS(75 1 /'4<7)(gtsM^ig 
■ n&^^^LT^^^tmz, :3-f.Jl.§|5«-i 5 f o^R5ia 
S|5|B!±(7)rBltC#qFCiEtras:i-LTi^-5, St. il 1 3 

(b) ic^tt;1'5^x/w ^;U3-i-;n 5Fici3t^T 
ts. ^■7;i/?7,/Wv;i<.n'r;n'5 F©n-f 5 

f f±, ^ti-et;*^^ 1 <7)mmi^m.m 1 4 e^ir-ssi 
m&nt}(Dis.s.(niy4<Di,3i (^la^ COS $ ^ ^ l t t ^ 

d^mmW IC as I WO^S ^ ^TT V i -5 . C CO J: CI (C 4 *0 
ii<;l.g|5^1 5 f d^M^Jic^|5!$nT/-3:-5^fit^^fflr 
■Si:. ^1i<D-V}lf^:i,/U7)V3^M oAtmm. 3 

[0106] (^9 oimmmm) m i 4 «*i!Bg(os 9 
<^^Mmmizm^?smT^n.:hmDBmm<Dis.v8m0Si^^L 

[0 10 7] m9(0^Sg}gffiiceg5;gJli^^:^Epft]gg 

it, RJ^tCit}oTni§fi^(0 l /4fc{tRM«!Cj^U:T 
iJO, #R3Ig|5d^ll— roRJl±i-fea-r-5 4*(73n'rjl, 

sB^j-i 5 gAmmzmmttirtmmoi-Ti\'^7./w7)v 

•bmz^m^^.-h'si^iSl-t^W, 1 (D^mmMM 1 4 i. 

^^un-f 1 5 G<7)3-f ;i.g5^ 1 5 gfj. -e- 
1 (TJiSM^zSmiS 1 4^»b^*T-5ii5ilK1l:^7 

coz^:g<o l/'4(D(^^a^la:^&cr)g^*:^LTl/^-5. cro 
=i:3fc4*<03-i';i.a5^i 5 et^mv.zmm.-&rixis.^ 

[0 10 8] 1 0 (OHJgjBli) H 1 5 ( a ) . 
(b) tS^^BJcomi 0(0^i5£7gfil!ciioSJljS^;>jg] 



[0 10 9] ^io<r)^m.mm\z%^^^i^-ztimMm 

^^nx^^^ At-(7>zi^ JIW^ I 5 f i^)^3£?'J(C}gMSn 

/W ^JUJ-fjH 5 FCO^I^i^gRtc-^n-etlBJ^zSa;^* 
EP^ir-5 4t3(OSlC0igi;ii8^«igl 4i. m^sLti'A^ 
>t-y>Xg^(5igSi$iix.T'.>-5. ^15 (a) fj 
13 1 3 (a) i^JTvL. 1 5 (b) fiS l 3 (b) <!: 

[0 110] 1 1 COSlSgff^g) El 1 6 (J*%B^<OS 

^1 \ai%immz^'.^x\i, mi (a) ii 
^L;ts 1 <r)m.imm.tnm.<r)^i^\z':>^^x<,tw\-<7)u 

[0 1 1 1] ^1 iconsgjgtic^D^g^iLT, T^nm, 

1 7lCSmiIiiil 8;5^ilJi|icfggS$nTUS. S 1 1 co 
^JSJ^^ifCctSi:, 7gp«Si2ic. gJljSl:^^^. 

[0112] 1 2 (DmmMm) m 1 7 «*^BB(7)m 

LTti^. Si 2<0||ffiJB*|!ci3UT«. Hi (a).!C 

s^Lfe^ 1 (Dmmmm:tmm(D^m',z■D\.^x'rm-<7^^^ 

[-0 1 1 3] mi 2(DnmfBm(D'^mttx. mi i<r) 
nmmmtmmiz. tspssi 2 ;csjiis/N--f tx^ji 
^mar^m2 (DsmmmM 1 ? ics«j±jii 1 s .-^^a^ij 
izmm^tixi^^. mrz. mi<DS,mi&^w.i 4'.zj:.o 

liiii 9 7)^mi-iinx\,^^tmz, m2<DWimiSLmmi 

[0 1 14] Sl 2C0l|JgJgSiicJ:S<i:. Sl(;)/i;l.X 

mmmi 9:zj:^x. mi(dis,mi^nm.i iizjznBiim 

mi 1 cO^Sg5BS|{cjt^--, ±BZ^n^y^x-r0mm 
[0 115] ^7i. m 2 CO/t;U 7.^1,1^2 OiCctoT. 

^2(Dmm7&mMi T:zj:'oma^ni>mmmmti. s 

t^Xi^fz^. TmWMl2'.Z. AJl/X^Llctlz-iK 
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s 1^ ^ n t ass T ;^ c7) fSj;^ ^ en jd L T r ^ TT^aig 

tjp x^iSfl 1 9 o t y ^ x-^ommiK'BL isv^x 
'^m^^zti)^'^^\zfs.^. 

[0117] ^btc, ^lcDA;i.X^|®ggl 9 5:6<m2 
[0 1 1 8] i^, ^l-mi 2c^^ffi?gSi(-:feO^T, 7' 

[0 119] ^rc. mi --mi 2(Dmmm\z^^'^^zi 

■^'S I. ^ ti 3 ;u ^f^fiX T ^ c TD^T t ^ „ 

[0 12 0] ^rc. =i-r;n 5 A-=i<;n 5G^i^« 

C0i2 1]-S7^c. >A-cog^tg^T^«^^ci:L 
[0 12 2] 

mm^'\zLrzrz^. )\.\z^±r^n.i£<n\i-^mt^ 
[0 12 3] :^-^m\z%^mm&n.timnmmx{tmm 



<7)^^(D 1 X4(7)gSi:fi{C?t LT± 7 %(D^mi^i,Z^^ 

^n.E.(D\z~^m^mn\z±t<r^zty)^x^^. 
[0 12 4] ^fz. 3^ )i(D§:i^f)<, ^mi&mt}<Di^m 

(om^ 1 / 4 xtit^iS 1 / 2 o <h . a < 7:1^ 

[0 12 5] ^fc. Z2-()l(D^^f)^. ^mi^n,tf(Oi&^ 
(D I / I / 2 izntX ± 7 ?6(D^mP^{Z&^ t. 

[0 12 6] ^fz. iSJ^^SH^^COJl/S^Tj^S OMH z - 

fz^iznmi^mtKD mit:^^j}m t^m^t trzt^. * ^ 0^ j: 

^t.' mi^^T^^S 0 MHz --3 0 OMUz(DS{mi&mfl 

mfjmnmm^y^x-^^^mm'.zmmirzD. xitz 
<Dmmi^m,timuijm^y'y x-^^^y^m^izmM tfzD 

[0 12 7] ^fz. >t:-ir>XS^il75^\ ^Pt^<t 
h2m<Dnjm3>y'>'^\Zj:nmf^^tlT^^^t. 0 

[0 128] ^fz. 3^}Uf)<. mmi^n::h(Dis.^(D'i/\ 

^(Di^i,^^{B<Dm^^m'Dtn'.Z3-()[.^>i^iZ'^LX 
)l3^0^^^m<X€^fzib. 3^ >\z-y> 

x<Du>^:^^>7.fiii^^mux.t^iDx\ ^'mmmti<D 

^ypx-^^^mmizmmifz^. zcommi^miimn 
:^m'z:X'7X^^±yjm\zmF^LfzDr^t. mnt^?^ 
itL'^r < ^':>xy "7 x-^T^m^L "^r < f<^^ t^rz. 
zi^ j\,<D\Em.^m-^\z±^<xt^fz^±m^\zK'DX 
'i^-r3.y^xj^n±^^^ztf}<xt^j)X\ ^mm 

[0 12 9] ZCD^-^. ^^(7)3^ )im^7)<. m-<DFi 

7. A -f T ;m -1- ^ 'tS«T ^ § 3 -f J ugfi^cT) g: $ ^— 1 

tzo. ±mm\zR-oX'-mi^-r,^rvX^^^±^itrz 

[0 13 0] ^fz. 3-^ }[.7i^w-mB^r^j^^^iikizmf&^ 
nx'^^^t. mmi&'^timu'&m^y'yX'^'simi^miz 
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[0 13 1] ^rz. tL^^n.Wi^^i^ji\t% 

CO 1 3 2] *%Bjic^^y-7X-7%4ggx}J77X 

[0 13 4] *^B^tC^-5T7X-7ja^g^75?. ^-^.> 

z^^W.S.<Do-^(D'pfj:< th i^(DmE.^t&n-b',zmia 

•5-r:i->x^;i.^-(73 mmtfi^^ tent -s i ic -r :f > x 
^;i'^-©Stj(^>7iii^s.L<S!Haid^'Brggjc^!:5<7)T. 

[0 13 5] zom-^, Mm&mtj^±mjiO^±-r^ 

^UT.^!! $ n;t itSfEA'-i- 7 *SSj;f# tcEPftl-c^ 

-5<7)T> 7v*JI/S.6W:t>*tM6«35:y:S6<}f-$iJ?Bi$n 
ft7y X-7imirrf£ -5 C >755T^ -5, 

[El] (a) «*^^WSlc9^JEJBJi{c«gsr7X 
•7«asSS®«ll5S«B)t^T^ 0 , (b) {SltfE^K^H 

m!m\z%^yyX'^m^^m\ziit,7^-7}v^x/-^-i y 

mi] SJfE^ iroHJgJg^lcm-sT'^XvfflggSic 

[E3] sfrfE^ losijgjgSic^-sT'^XTjaigggic 

^L^T. iiiJliKm;'3$'Sft*^7i:Jt-&iC3Dlt-5T;|,T^;j; 

F»s j^r -s> ^{Sffi :^ i CO 5- s T « 5 . 

[04] Huie^l W^J5Jg^!ce^oTvXv!glSgglC 
*3(t-5Tji.7^;;^/W -^^ua-f ;!/ODn'f )l.g|5^ i ^mz^ 



IMS] ^^moimzn^mwmizgh^yyx-rmm^ 
[116] ^^m<n^3<nnmwmiz^.^ryx^mms 
[117] ^^m(nw,A(nnmi^%\zm^y^x-7>jm^ 

[US] HfiEm4(^^jS}gte(c^^7'7XTSaggglc 

[0 9] ^^m<DW,h<Dnim^\z%^xyx-7'j!im^ 

[010] *:%B^<7)^6coil»^S(cS^.7'7XTjZag 
[Hi 1] *%B^com7cD^Jg^ffi(c9^5r7XTi2lg 

[Hi 2] mt5.m- (Dnm.mm'^z^^y^x-^'jm^m 
\zm^^in^-mmT^ntimn\^m.(Dmi,^js.m-T:^^. 

[013] (a), (b) «*%B^<;5m8<7)IISSff^«ilc 
5 iU ii m :^ EP SD g g O m if jS H T- -5 . 

[014] *%B^W^9W*|@JgSi!c^^ajl!g[^:?7En 
^l^^§(7)«lBS^g^Sll-:«> -5 . 

[015] (a), (b) }S*%B^C75^ 1 OWHSiSJI^Sg 
iCiS -5 S jl ft « EP Jp^a (OgiUS^pX n x-s -5 . 

[01 6] r^mm^Y i<Dm&mm^zm^ryx-7fiii 

[01 7] *%B^oMi 2©1|JgJ^!S.!C«g-5 7'vXT^ 

[018] Si (^'^^miz^^^tmi^-^mryXTmrn 

[01 9] m2(Dfie3)?^Jic^S^l^sPS-g-S7'7XTii!lS 

[02 0] ^3 ^'iitMmiz^.mm^-^mry x-^mm 
[^?^col5^B^] 

1 0 A, 1 0 B >A'- 
1 1 

1 2 TgSmS 

1 3 ^9l}:m!^ 

14 mi <7)Siiig«il 

15 A 15D.15F TjUf^X/W ^yl/H-fJU 
15B ^^^t^jn-fJl. 

15C 15E ^m^^-f}^ 

15a 15cl 15 f log zl-iJl'B^ 

16 A. 16B -f >!i-:S^>X§^i§ 
1 7 m 2 (^iaj^ftff jH 

1 8 SmjEig 

1 9 Si CD/t;UXS^IlS 

2 0 m2<D/\Jl^7.mm^ 
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